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INTRODUCTION
Experimental assessment of damage development in materials subjected to cyclic loading requires continuous monitoring of the displacement or strain responses into the loading programme applied [1] [2] [3] [4] [5] . The Electronic Speckle Pattern Interferometry method allows a determination of the displacement distribution on the specimens' surface, and thus, indication of strain and stress concentration spots appearing around structural defects or geometrical notches. Moreover, thanks to this technique an assessment of these spots evolution is possible in subsequent fatigue cycles until the dominant crack is formed and the specimen failure occurred.
ESPI METHOD (ELECTRONIC SPECKLE PATTERN INTERFEROMETRY)
Electronic Speckle Pattern Interferometry (ESPI) is an optical technique for displacement and strain measurements on the specimens surface. It is a type of the holographic interferometry based on the analysis of laser beam, distracted from the optically rough surface. The interference process involves two beams: the first one illuminates the specimens' surface, and as a reflected beam interferes with a second one -the reference beam. The interference results are recorded as speckled images using the CCD camera. Through the subtraction process of the speckle interferograms (before and after loading up to the selected levels), correlation fringes are obtained. Having them, a phase map can be generated (Fig. 1) . It represents a distribution of displacement components in each direction, separately [1] .
Final full-field stress and strain phase maps are created as the result of mathematical operations under the fixed boundary conditions (measurement area dimensions) and the material parameters (elastic modulus and Poisson's ratio). 
MATERIAL AND EXPERIMENTAL METHODOLOGY
Series of flat specimens (Fig.2) made of the coarse-grained, cast nickel alloy MAR247 coated by 40 µm heat resistant aluminide layer using CVD method, were tested under fatigue conditions. 
Rys.2. Geometria i wymiary próbki zmęczeniowej.
Fatigue investigations were carried out under force control using the MTS-810 hydraulic testing machine. In each test the maximum cyclic stress range and stress amplitude were equal to 600 MPa and 300MPa, respectively. Both these parameters were lower than the yield point of the material in question. In order to eliminate vibrations of the testing machine during optical measurements the loading process of the specimen was executed manually using a special device designed originally by the IPPT PAN workers. The loading programme is presented in Figure 3 . As it is shown, the first cycle was conducted manually, and subsequently, a block of cycles under the frequency of 10 Hz was carried out using testing machine.
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The process of cyclic loading was interrupted several times in order to perform displacement measurements by means of the ESPI camera. The experimental programme provided displacement measurements at the beginning of test and after 20000, 40000 and 50000 cycles. The number of cycles to failure was Nf=54315. 
RESULTS
ESPI observations carrying out at various stages of the fatigue degradation represent a status and dynamics of the damage development. They enable a determination of the areas of the greatest stress concentrations and reflect a local character of the fatigue damage initiation.
The field strain distributions along the Y axis corresponding to the acting stress direction in the specimen are presented in Figure 4 . The figure shows strain distributions for different stages of the fatigue process, i.e. after: (a) first cycle; (b) 20000 cycles; (c) 40000 cycles, and (d) 50000 cycles. It has to be mentioned, that all these maps were obtained for different scales in order to ensure a more accurate documentation of the fatigue damage development. The same maps are presented in Figure 5 , however, in this case the scale is unified in order to enable a direct comparison of the results achieved. The magnified view of the maps elaborated for the material after the first and last ESPI measurements are illustrated in Figure 6 . As it is seen, the method enables identification of places where damage initiates. Figure 7 demonstrates a location of decohesion on the specimen gauge length, that well agrees with the largest displacement concentration occurring on the phase maps captured by means of the ESPI measurements. 
CONCLUSION
The paper was devoted to experimental analysis of the local fatigue damage development in the MAR247 alloy using the ESPI system. It has to be mentioned, that the other contemporary methods of the material degradation assessment are well known, however, their application for an accurate description of the local character of developing damage during fatigue is not possible as yet. Defectoscopic and optical full-field measurement methods of surface displacement enable determination of the area with the greatest stress concentration. Fatigue development in a homogeneous material, such as coarse-grained casting MAR247 alloy, exhibits the effect of strain localization in early stages of the cyclic loading. It is mainly caused by the relatively large number of the stress concentrators existing in the material structure. It has to be emphasized however, that using optical techniques, like the Electronic Speckle Pattern Interferometry or Digital Image Correlation, only the surface or subsurface defects can be successfully identified.
